Gauge mediated supersymmetry breaking (GMSB) is an elegant mechanism to transmit supersymmetry breaking from the hidden to the MSSM observable sector, which solves the supersymmetric flavor problem. However the smallness of the generated stop mixing requires superheavy stops to reproduce the experimental value of the Higgs mass. A possible way out is to extend the MSSM Higgs sector with singlets and/or triplets providing extra tree-level corrections to the Higgs mass. Singlets will not get any soft mass from GMSB and triplets will contribute to the ρ parameter which could be an issue. In this paper we explore the second possibility by introducing extra supersymmetric triplets with hypercharges Y = (0, ±1), with a tree-level custodial SU (2) L ⊗ SU (2) R global symmetry in the Higgs sector protecting the ρ parameter: a supersymmetric generalization of the Georgi-Machacek model, dubbed as supersymmetric custodial triplet model (SCTM). The renormalization group running from the messenger to the electroweak scale mildly breaks the custodial symmetry. We will present realistic low-scale scenarios (with the NLSP being a Bino-like neutralino or the right-handed stau) based on general (non-minimal) gauge mediation and consistent with all present experimental data. Their main features are: i) Light (∼ 1 TeV) stops; ii) Exotic couplings (H ± W ∓ Z and H ±± W ∓ W ∓ ) absent in the MSSM and proportional to the triplets VEV, v ∆ ; and, iii) A possible (measurable) universality breaking of the Higgs couplings λ W Z = r W W /r ZZ = 1.
Introduction
Among a few other possibilities, supersymmetry remains as the simplest, perturbative solution to the Higgs hierarchy problem of the Standard Model (SM). Particularly interesting is the minimal supersymmetric extension of the SM, dubbed as MSSM, on which most of the experimental detection efforts are concentrated at the Large Hadron Collider (LHC). In spite of its simplicity, the mechanism of supersymmetry breaking in the observable sector is an unsettled issue. Supersymmetry is usually assumed to be broken in a hidden sector and communicated to the observable sector. Depending on the mediation mechanism the supersymmetric theory can introduce flavor violating interactions spoiling its phenomenological viability, a problem known as the supersymmetric flavor problem. This problem is automatically solved by gauge mediated supersymmetry breaking (GMSB) models [1] , as the gauge interactions are flavor diagonal, provided that the scale of messengers is low enough so that the gravitational contributions can be neglected.
A main feature of GMSB in the MSSM is that the predicted value of the stop mixing parameter A t is very small at the messenger scale M, as it comes from two-loop diagrams. As a consequence, the discovery of the Higgs boson with a mass around 125 GeV, has somewhat jeopardized GMSB theories for the MSSM since, in order to reproduce the Higgs mass, stops heavier than 5 TeV are required [2] [3] [4] . This in turn would reintroduce a little hierarchy problem and stops would be very far away from the LHC reach.
Two options appear to tackle this problem in GMSB theories. One option is increasing the value of the radiative contributions to the Higgs mass, either by generating large values of the mixing parameter A t , or by enlarging the MSSM with heavy vector-like fermions strongly coupled to the Higgs sector [5] . In particular, generating large values of A t can be done by introducing direct messenger-MSSM superpotential couplings [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . These models, dubbed extended GMSB, do not necessarily lead to minimal flavor violation (MFV) and the flavor constraints require a special flavor texture. In both scenarios the fine-tuning is considerably reduced with respect to that in the MSSM with GMSB. The second option, without enlarging the SM gauge group, is increasing the value of the Higgs mass by means of a tree-level F -term from an extended MSSM Higgs sector. This second option will be considered in this paper.
The MSSM extensions which can increase the Higgs mass by a tree-level F -term are limited to fields in the superpotential which can couple at the renormailzable level to the MSSM Higgs sector H 1,2 1 : they are a singlet S and/or triplets with hypercharge Y = (0, ±1), Σ 0, ±1 . Any of the above extra Higgses would add (depending on the value of tan β) an extra tree-level contribution to the Higgs mass. Following our previous philosophy we can exclude the presence of the singlet, as it does not get any mass from the GMSB unless: i) We enlarge the gauge group such that S transforms as a non-trivial representation of the enlarged gauge group, or; ii) We consider an extended GMSB model with direct superpotential messenger-MSSM couplings [16] , which could result again in flavor constraints. The only surviving possibility is then adding the triplets Σ 0, ±1 .
Introducing only Σ 0 or Σ ±1 has a general problem as the neutral component of the triplets will acquire a vacuum expectation value (VEV) v ∆ , which will spoil the ρ = 1 relationship unless v ∆ is small enough, which requires a large soft mass for the triplet. Since the contribution to each mass is tied by the the gauge structure of the theory, it will be impossible for gauge mediation to generate large SU (2) L triplet masses while keeping the rest of the spectrum light. Therefore trying to solve the ρ = 1 problem in this way would recreate a strong naturalness (little hierarchy) problem. The way out is using the whole set Σ 0, ±1 and providing the theory with a global SU (2) L ⊗ SU (2) R symmetry, spontaneously broken to the custodial SU (2) V symmetry after electroweak (EW) breaking. This kind of models were first introduced in the context of nonsupersymmetric theories by Georgi and Machacek (GM) [17] , generalized to supersymmetric theories in Ref. [18] and further explored in [19] . It is dubbed supersymmetric custodial triplet model (SCTM).
The SCTM model makes use of the custodial symmetry to solve the ρ problem of theories with triplets. Custodial boundary conditions for the Higgs sector are required although custodial symmetry is spoiled by radiative corrections, proportional to the hypercharge and top Yukawa couplings. Therefore the renormalization group equation (RGE) running departs from the custodial symmetry conditions. One can then allow for some departure from the ρ = 1 custodial solution but not too much: this can be fulfilled in a GMSB mechanism provided that the messenger scale M is low enough (a natural condition in GMSB models). Moreover GMSB provides custodial boundary values to the Higgs sector, except for the contribution of the hypercharge coupling which will break explicitly custodial invariance. As we will see, this explicit breaking will not change the main features nor the phenomenology of the model. Of course this model is able to raise the tree level Higgs mass through new F -term contributions and fit the ∼ 125 GeV measurement without the need of super-heavy stops. At the same time it generates large triplet VEVs that can participate in the EW breaking up to a ∼ 15% order.
In this paper we will define a non-minimal gauge mediation mechanism which will provide a soft spectrum for the SCTM making it consistent with all electroweak and LHC data, and thus alleviating the tension between the Higgs mass, light stops and the supersymmetric flavor problem. The rest of the paper is organized as follows. In Sec. 2 we will describe the model and its particular vacuum structure. The implementation of a gauge mediated mechanism of supersymmetry breaking is discussed in Sec. 3 and typical benchmark scenarios are proposed in Sec. 4 . A study on the phenomenology and collider features is performed in Sec. 5. We finally discuss our conclusions in Sec. 6. 
Gauge mediated supersymmetry breaking will generate masses at the messenger scale M for all scalars, as we will describe in detail in the next section. As we will see the mass spectrum of the Higgs scalars at the scale M is SU (2) L ⊗ SU (2) R invariant except for contributions proportional to the U (1) Y gauge coupling which will moderately spoil the SU (2) L ⊗ SU (2) R structure of the squared mass of the triplet∆. However, this violation is similar to the violation of the custodial symmetry induced by the hypercharge coupling in the RG running and does not spoil the main phenomenological features of the model. Due to the presence of SU (2) L ⊗ SU (2) R breaking by U (1) Y and Yukawa interactions, the RGE running will split the SU (2) L ⊗ SU (2) R invariant operators into SU (2) L ones. The most general superpotential can then be written as
and the SU (2) L ⊗ SU (2) R conditions in the supersymmetry breaking sector would be given by:
We now expand the neutral components of the fields in a totally general way as in Ref.
, and we parametrize the departure from custodial symmetry through three angles as
The parametrization preserves the relation
and we recover the SU (2) V invariant vacuum when tan β = tan θ 0 = tan θ 1 = 1
We can parametrize the contribution to the deviation from ρ = 1 from these new extra states in the following form ∆ρ = 2(2v
where we define ρ ≡ 1 + ∆ρ. One can see from this equation that, for v ∆ = 0, a necessary and sufficient condition for the tree level condition ρ = 1 is tan θ 0 = 1. This direction of the vacuum (which contains the custodial point tan β = tan θ 0 = tan θ 1 = 1 2 ), will be critical for the study of the viability of the model. As it was already pointed out in [19] the requirement that the superpotential is a holomorphic function in the fields opens up this direction, making the model viable from a UV perspective as opposed to the non-SUSY versions where the custodial symmetry is required by the tree-level condition ρ = 1 3 . If we want to explore the model at the EW scale we need to solve the Equations of Minimum (EoM) ensuring correct EW breaking. Five neutral scalar fields will generate five minimization conditions that will fix five parameters. Since we are working on a top down approach, where we will run down from the messenger scale M to the EW scale, we will need to keep consistency between the boundary conditions and the EoMs. As the parameters m The EoMs are just criticality conditions as they do not tell us whether we are really exploring a minimum of the potential, and much less if this minimum is the absolute one. The minimum condition will be provided by the absence of tachyonic states in the scalar spectrum. Moreover each minimum we find is likely the deepest one since it consists on a smooth deformation of an SU (2) V preserving minimum where the D-terms vanish, therefore with minimized energy.
Gauge Mediation in the SCTM
In the minimal realization of gauge mediation (MGM) the messenger fields transform under r and r representations of SU (5) and feel the breaking of supersymmetry through the superpotential, 2 Notice that the custodial condition tan β = tan θ 0 = tan θ 1 = 1 is certainly sufficient but not necessary for the tree level condition ρ = 1. This case is reminiscent of the MSSM where the custodial condition tan β = 1 is not necessary for the fulfillment of the tree-level condition ρ = 1.
3 Note that in the case of the non-SUSY GM model it turns out that tan θ 1 ≡ 1 identically so the condition tan θ 0 = 1 is equivalent to the custodial symmetry in the triplet sector. 4 We expect the same physics responsible for generating the effective behaviour that we describe in this paper to produce the correct values of m 
where X is an spurion field that parametrizes the breaking of supersymmetry in the secluded sector. As MGM provides a very rigid framework to encompass low energy phenomenology we will consider a particular model of general gauge mediation [20] (GGM) where there is more flexibility to accommodate the supersymmetric mass spectrum of the SCTM. We will consider a model where messengers transform only under one of the SM gauge groups SU (3)⊗SU (2) L ⊗U (1) Y and will choose (non-exotic) representations which are contained in SU (5). In particular, to transmit supersymmetry breaking to the observable sector, we choose the messenger representations
According with GGM we will explore the more general case where the messengers have independent mass terms instead of getting all their mass from the spurion superfield. For simplicity, we also consider that the scalar component of X does not acquire a VEV 6 , thus X = θ 2 F .
global symmetry in the superpotential, where n 8 , n 3 and n 1 are the of number of copies of each messenger respectively 7 . Due to this symmetry, the dot product is the only invariant that can be built, thus ensuring the diagonal form ofλ
in the mass basis. Via messenger parity, this symmetry prevents dangerous one-loop contributions to the masses of sleptons [22, 23] . Moreover for simplicity we will consider a common messenger scale so that we will assume M A ≡ M (A = 8, 3, 1).
Within this setup and with Λ 8 ≡λ 8 Λ, Λ 3 ≡λ 3 Λ and Λ 1 ≡λ 1 Λ (Λ ≡ F/M) the gaugino masses at the messenger scale are,
where we are using SU (5) normalization for the U (1). For sfermions,
Where C f a is the quadratic Casimir of the sfermionf 8 . The functions g(x) and f (x) come from 5 Φ 8 and Φ 3 where already used as messengers in [21] . 6 In fact we are assuming that X M A , A = 8, 3, 1. 7 In the case of n 1 , it is the number of pairs (Φ 1 ,Φ 1 ) due to anomaly cancelation. 8 It is equal to
for the fundamental N representation of SU (N ) and, in our notation
two loop exact results and were first computed in Refs. [24, 25] as
They become relevant for small values of M, as it is our case. As showed in Eqs. (3.3) and (3.4) an unusual messenger sector will modify the boundary conditions at the messenger scale with respect to the minimal scenario. For instance, assuming g(x i ) 1 we can write, at one loop, an RGE invariant gaugino mass relation which will be different from the minimal case
This shows that, besides M and √ F , the boundary conditions depend on the two sets of parameters: (n 8 , n 3 , n 1 ) and (λ 8 ,λ 3 ,λ 1 ). As a result of this, once the superpotential parameters M and √ F are fixed, the low energy features of the theory will be determined by our choice of n A and λ A .
Benchmark scenarios
As we outlined in Sec. 1 the main goal of this work is to achieve light stop masses within the context of gauge mediation. Due to the strongest color contribution, if gluinos are heavier than stops they will raise the stop masses through the RGE running, making their boundary condition at the messenger scale unimportant. In a gauge mediated context we can generally say that the heavier the gluino the heavier the stop. Therefore we will fix the gluino mass at the electroweak scale as low as possible consistently with the most stringent bounds released by the LHC data [26] . So we will fix M 3 = 1.5 TeV at the low scale. For a fixed value of M (after considering the RGE running effects) this will fix the supersymmetry breaking parameter F .
We will choose a low value of M so that the custodial breaking by the RGE running is minimized. In fact loop corrections to the ρ parameter, that are related to the custodial breaking, are parametrized by tan α i − 1, with α i = β, θ 0 , θ 1 . Because of the strong effect of the top quark Yukawa coupling, the running differentiates the two soft doublet masses from each other much more than the three triplet ones among themselves. This behaviour which is explicitly shown in Fig. 1 will result in a much bigger vacuum misalignment in the doublet sector, dictated by the amount of running (i.e. by the size of the messenger scale M) and with little dependence on v ∆ . We are therefore left with a situation at the weak scale where tan β = 1 and (tan θ 0 , tan θ 1 ∼ 1) and so the loop contributions to the ρ parameter coming from the doublet (MSSM) sector will be dominant. As small values of M will minimize the resulting value of tan β − 1 we will fix the messenger scale to M = 100 TeV. In particular as we will see in the next section this will translate, for the benchmark scenario #1 into tan β = 1.38 and for the benchmark scenario #2 into tan β = 1.32.
As a consequence of the low value of the messenger scale the gravitino (G) is the lightest supersymmetric particle (LSP), as usual in gauge mediation. Although the chosen value of M is also in agreement with cosmological bounds on the gravitino mass [27] the gravitino will not provide the observed relic density by itself, another component will have to enter to fill the DM relic density up to the current observed value. Also, the next to lightest supersymmetric particle (NLSP) will play an important role in the phenomenology of the model. In particular we will see that, in each of the benchmark scenarios studied below, because of the low values of √ F the decay N LSP →G + ... will be prompt, i.e. it will decay inside the detector but with no displaced vertex, and the experimental signature will be an imbalance in the final state momenta and a pair of photons or charged leptons.
Benchmark scenario #1: a Bino-like NLSP
For this scenario we will choose the number of messengers and their couplings with the hidden sector as n 1 = 1, n 3 = 2, n 8 = 6 andλ 1 = 0.9,λ 3 = 0.5,λ 8 = 0.1 .
Note in particular the hierarchy that we establish betweenλ 8 andλ 1 . We do this to have as light as possible stops along with sleptons above their experimental bounds. In minimal versions of gauge mediation the contributions given by different gauge groups cannot be disentangled and it is difficult to accommodate light stops without too light sleptons. The SU (2) L ⊗ SU (2) R invariant λ of the superpotential will be fixed at the messenger scale such that the correct Higgs mass is reproduced 9 ,
We also fix the superpotential parameter λ 3 = 0.35, although it will have little effect on the low energy spectrum. The boundary conditions at the messenger scale of µ (and µ ∆ ) are adjusted to make sure that the vacuum is close enough to the direction tan θ 0 = 1, and ρ falls within the allowed T parameter band, T = 0.01 ± 0.12 [29] . In this case we choose both parameters µ and µ ∆ equal at the messenger scale as
Of course, the values that will actually fix the Higgs mass are at the EW scale. λ and µ ∆ are superpotential parameters that we assume to be generated in an SU (2) L ⊗SU (2) R invariant fashion. We show how the running will split these supersymmetric parameters and their EW scale values in Fig. 2. 2. In this scenario the NLSP is a bino-like neutralino that will mainly decay to the gravitino through the following process χ 0 1 → γG. If we know its mass and the supersymmetry breaking scale √ F we can calculate the average distance travelled in the LAB frame by an NLSP produced with energy E before it decays [1] , = 143 GeV, this translates in an average distance of flight well below the detector precision (∼ 0.1 cm) even if the particle is produced with very high energy and really boosted.
Benchmark scenario #2:τ R as the NLSP
In this section we present an example of a spectrum where the NLSP isτ R . We also choose M = 100 TeV and a similar hierarchy betweenλ's, the main difference with #1 will come in the larger number of messengers, n 1 = 10, n 3 = 6, n 8 = 5 andλ 1 = 0.9,λ 3 = 0.5,λ 8 = 0.2 . 
Phenomenology of Gauge Mediated SCTM
Figs. 3 and 4 show the spectrum in the two previous benchmark scenarios with light stops, the correct Higgs mass and a non negligible contribution of the triplet sector to EWSB. In particular, in both examples v ∆ = 25 GeV, which corresponds to about a 10% of the W and Z masses given by the triplets. In both scenarios the gravitino cosmology is very simple as m 3/2 ∼ O(few) eV and the gravitinos are stable particles which do not overclose the Universe as Ω 3/2 h 2
10
−3 . Of course for the same reason we would need a candidate for the dark matter of the Universe, a subject which is beyond the scope of the present paper.
We now look at phenomenological features and possible smoking gun signatures for the present model and in particular for the two benchmark scenarios.
Neutralinos and Charginos
We first analyze the fermionic sector of the theory. The addition of three triplet chiral superfields will enhance the number of neutralinos and charginos. Three extra neutralinos, two new charginos and a doubly charged chargino will be present in the spectrum. Figs. 3 and 4 show the different mass values for scenarios #1 and #2, respectively. As we can see there is a clear hierarchy between states which in part will be determined by the relation (3.6). In Fig. 3 this relation is,
The lightest fermion is the NLSP, a Bino-like neutralino. The next neutralino and first chargino correspond to a Wino-like multiplet, since M 2 at the low scale is around 450 − 500 GeV. In this scenarioχ In scenario #2 the gaugino mass relation is and this different hierachy is explicit in Fig. 4 , with a fermion spectrum heavier than in the previous case, also satisfying all present experimental bounds. 
Sleptons
ATLAS and CMS searches place strong bounds on slepton masses [30, 31] . These will change depending on whetherτ R is the NLSP or not. Ifτ R is the NLSP, LHC searches give mτ R 250 GeV and mτ L 300 GeV. Bounds are relaxed if we have a neutralino NLSP to which theτ R decays. In this case, from the exclusion regions in the (mχ0 1 , mτ R ) plane from decaysτ R → τχ 0 1 , it turns out that for mχ0 1 100 GeV, there is no LHC constraint on mτ R , so that only the LEP bound mτ R 100 GeV survives. The latter case applies to our benchmark scenario #1 where mχ0 1 > 100 GeV. In the benchmark scenario #2 we explore the former case and we can see from the mass spectrum that mτ R and mτ L are above their experimental lower bounds.
Higgs scalars
There are a total of five neutral CP-even, 4 CP-odd, 5 singly charged, and two doubly charged massive Higgs scalar fields in this model. With the help of a smooth limit to the MSSM scalar sector, when v ∆ → 0, we can identify the MSSM-like states as those which remain light in that limit [18] . Due to the small mixing angles between doublets and triplets, the MSSM-like scalars will have a larger doublet component whereas the rest will be mainly composed of triplets.
Note that the doublet sector is in its decoupling regime and in both cases (Figs. 3 and 4) there are some light triplet-like scalars. In particular a neutral H, a charged H ± and a doubly charged H ±± scalar 10 . Probing these new triplet-sector states is challenging since the new SU (2) L triplets do not couple to matter at tree level. For the neutral ones searches for fermiophobic Higgses constrain their masses to be roughly above 194 GeV [32] . Moreover, the main production process for these states is vector boson fusion and the coupling between a Higgs like scalar and two vector bosons is proportional to its VEV which, for the triplet like states, will be v ∆ , around an order of magnitude smaller than v. Due to this, the production cross section will then be smaller than the production of doublet-like scalars and the bound on triplet-like neutral states can be relaxed.
Although fermiophobic neutral scalars do appear in this model, they are not an exclusive feature of triplet Higgs sectors and cannot be considered a smoking gun of the model. Nevertheless the model has two main characteristic signatures.
• The first one is the appearance of light charged scalars with the coupling H ± W ∓ Z and decay channel H ± → W ± Z, a decay that is forbidden for charged Higgses coming from doublet representations. This possibility has been explored in [33] . Through the search of H ± → W ± Z, and in the context of the non-supersymmetric GM model, ATLAS is able to put bounds on the mass of the triplet-like H ± . Here we can do a similar consideration to the one we did in searches of fermiophobic scalars. The width of H ± is proportional to the squared of sin θ = 2 √ 2v ∆ /v, a factor which parametrizes the amount of mass given by triplets to the W and the Z. The experimental bounds grow stronger as sin θ → 1 and disappear for sin θ < 0.5. In our model v ∆ is small compared to v so sin θ is at most 0.35 and the bounds do not apply.
• The second one is a light doubly charged scalar. Since it does not couple to matter at tree level its only decay mode is H ±± → W ± W ± . In [34] this possibility is studied and bounds on doubly charged scalars are given by looking at possible H ±± → W ± W ± processes. The authors find that with the current LHC data m H ±± 96 GeV, a bound obviously satisfied by our benchmark scenarios.
Finally, there is also a light pseudoscalar in the spectrum. These are mostly constrained by flavor measurements and electroweak precision observables in the two Higgs doublet model [35] and require m A 300 GeV. However, these bounds rely on the fact that the pseudoscalar has to decay primarily on bb and ττ which happens only when tan β 1. For our model tan β ∼ 1 at every point of the parameter space so the experimental constraints are relaxed.
Higgs couplings
In this section we explore the properties of the Higgs particle, in particular the normalized couplings of the Higgs to vector bosons and fermions
We also look at the loop induced coupling r γγ that will contribute to the h → γγ rate. This rate is dominated in the Standard Model by the propagation of W gauge bosons and top quarks in the loop. The extra contribution from a bosonic or fermionic Q-charge sector can be determined from the QED effective Lagrangian [36, 37] 
S for a complex Q S -charged spin-0 boson (N c being the number of colors of the corresponding field) and where we have subtracted from the determinant in (5.4) possible zero-modes (e.g. charged Goldstone bosons).
From the values of r hXX one can also compute the predicted signal strength µ hXX of the decay channel h → XX, with X = V, f, γ:
In particular for the gluon-fusion (gF), the associated production with heavy quarks (htt), the associated production with vector bosons (V h) and the vector boson fusion (VBF) production processes, one can write µ We show the values of the different couplings and signal strengths for the two benchmark scenarios in Tab. 1. These scenarios are in agreement with the ATLAS current measurements [38] within the present uncertainties. However as the precision will increase, the measurements of Higgs properties will offer one of the most promising avenues to probe this model, in particular through the r hγγ coupling. The Higgs is a doublet-like state and therefore its couplings to vector bosons and fermions will not be greatly modified, since the rest of the doublet-like spectrum is heavy enough. However because custodial invariance is broken at the electroweak scale by the RGE running it turns out that there is a corresponding breaking of universality as the parameter λ W Z = r W W /r ZZ departs from one. In particular as we can see from Tab. 1, λ W Z − 1 1% for the benchmark scenario #1 and λ W Z − 1 3% for the benchmark scenario #2. This breaking of universality was considered in Ref. [19] as one of the possible smoking guns of our model.
Loop induced couplings like hγγ can have large modifications. New charged triplet-like light scalar states like H ± or H ±± are present and will modify the coupling by circulating along the loop. The lighter these particles are, the greater their effect will be in r hγγ and since the masses of triplet-like states scale with v ∆ , h → γγ will soon put bounds on v ∆ .
In order to illustrate this point we show in Fig. 5 a scenario with the same values of the parameters as the benchmark scenario #1, but with v ∆ = 15 GeV. In this case the scalar spectrum is heavier and the contributions to r hγγ are smaller 11 .
Conclusions
In this paper we have explored the possibility of reconciling the Higgs mass measurement with low scale supersymmetry breaking in the context of gauge mediation. We have done so by implementing a gauge mediated mechanism of supersymmetry breaking to the SCTM, a model where the Higgs sector is extended by three SU (2) L triplet chiral superfields, whose neutral components can develop large VEVs, which contribute non-negligibly to EWSB consistently with the experimental constraint on the ρ parameter. By adding a non minimal Higgs sector we can generate the correct Higgs mass and still have stops below 1 TeV. In order to satisfy all LHC experimental constraints we have proposed a particular model of general gauge mediation characterized by three species of messengers transforming as non-exotic representations under the SM gauge group, with supersymmetric masses and Yukawa couplings to the spurion field breaking supersymmetry in the hidden sector. In particular we have studied two benchmark scenarios, consistent with all present experimental bounds, with the lightest neutralino (Bino-like) and right-handed stau as NLSP, respectively. For both scenarios the decay of the NLSP is prompt (inside the detector but with no displaced vertex).
We can enumerate a number of characteristic features of our scenarios which depart from the usual minimal gauge mediation in the MSSM:
• The first distinct feature is of course (as we already mentioned) that we can reproduce the Higgs mass with light stops (∼ 1 TeV) while in minimal gauge mediation values of the stops mass 5 TeV are required.
• There is an extended fermiophobic triplet Higgs sector, absent from the usual supersymmetric extensions of the Standard Model, whose neutral components can acquire a sizeable VEV v ∆ .
• The triplet VEVs can contribute with a non negligible amount to the mechanism of electroweak breaking. A very interesting fact that will be explored by the LHC, as well as the next generation of colliders.
• There is a rich phenomenology by new singly (H ± ) and doubly charged (H ±± ) scalars which, if light enough, can contribute sizeably in loops to r γγ .
• The couplings H ± W ∓ Z and H ±± W ∓ W ∓ are proportional to v ∆ and can thus provide unique signatures for models with extended Higgs sector contributing to the electroweak symmetry breaking mechanism.
• The typical pattern for the values of M a /α a is strongly spoiled with respect to minimal gauge mediation. Also the sfermion spectrum is completely different from that of typical MGM.
• One can measure the amount of custodial breaking by the departure of the universality parameter λ W Z ≡ r W W /r ZZ from its custodial value λ W Z = 1.
To conclude let us remark that although in this paper we have constructed generic scenarios consistent with all experimental bounds, the constructions are by no means unique. Any of those models should be contrasted with future experimental data, in order to find exclusion regions or some positive signatures which could unveil possible extensions of the Standard Model from the electroweak breaking mechanism.
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A Renormalization Group Equations
In this appendix we present the complete set of renormalizaton group equations that we have used in our calculations. With dx/dt = (1/16π
2 )β x we first write the beta functions for the gauge coupling constants
Yukawa couplings
Superpotential mass terms
A.9) β µ ∆a = 2µ ∆a (2λ 
